The NADPH oxidase is involved in lipopolysaccharide-mediated motor neuron injury.
Recent evidence indicates that neuroinflammation is a key event in amyotrophic lateral sclerosis (ALS). However, the precise impact of inflammation on motor neurons remains elusive. By using organotypic spinal cord slice cultures, we demonstrate that exposure to lipopolysaccharide (LPS) led to the demise of motor neurons in a dose- and time- dependent manner, whereas interneurons were impaired relatively mildly. The ultrastructure of motor neurons showed extensive vacuolation and swollen mitochondria. Motor neurons lacked the expression of calretinin, and BAPTA-AM, an intracellular calcium chelator, ameliorated motor neuron injury, indicating that the low capacity of calcium buffering may partially account for the vulnerability of motor neurons. NADPH oxidase was activated upon LPS challenge, and apocynin, the selective inhibitor of this enzyme, prevented inflammation-mediated toxicity to motor neurons, suggesting that NADPH oxidase may play a critical role in motor neuron death caused by LPS-induced inflammation.